Modulation of redox signal transduction pathways in the treatment of cancer.
Reactive oxygen species (ROS)-mediated damage to DNA is associated with induction of stress-activated protein kinases leading to secondary and tertiary effects on the nuclear matrix, cytoplasmic transport mechanisms, and altered mitochondrial and cell membranes. The cellular defenses against ROS damage are associated with up-regulation of gene products that can significantly alter cell biology, including antiapoptotic Bax family proteins and inflammatory proteins. Altered cell integrity can occur either directly or by indirect paracrine and juxtacrine interactions within tissues. Previous approaches toward therapeutic intervention against ROS damage have included administration of radical scavenger compounds, use of novel drugs that increase cellular production of constitutive antioxidants, or pharmacologic agents that modify the intracellular transport of antioxidants. Strategies to modify the cellular effects of ROS in hyperbaric oxygen injury to the lung, reperfusion injury to transplanted organs, and cancer have led to novel approaches of gene therapy in which the transgenes for antioxidant proteins can be expressed in specific tissues. Reducing tissue-damaging effects of ROS may have relevance to cancer patients by ameliorating normal tissue damage from ionizing irradiation therapy, photodynamic therapy, and cancer chemotherapy.